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(57)Abstract: 

PURPOSE: To provide a vertical thermal treatment device wherein a wafer 
mounted on a wafer boat is not supported in one side. 

CONSTITUTION: A vertical thermal treatment device wherein a groove 17 is 
provided for loading and unloading a wafer to a tubular part 14 whose outer 
diameter is slightly larger than a diameter of the wafer 8 and inner diameter is 
slightly smaller than a diameter of the wafer 8 and which is provided with a 
wafer boat 2 which is constituted to support a large part of a peripheral part of 
the wafer 8 inserted to the tubular part 14 through the groove 17 by a cross 
section of the tubular part 14. 
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(57)Abstract: 

PURPOSE: To provide a vertical thermal treatment device 
wherein a wafer mounted on a wafer boat is not supported in 
one side. 

CONSTITUTION: A vertical thermal treatment device wherein a 
groove 17 is provided for loading and unloading a wafer to a 
tubular part 14 whose outer diameter is slightly larger than a 
diameter of the wafer 8 and inner diameter is slightly smaller 
than a diameter of the wafer 8 and which is provided with a 
wafer boat 2 which is constituted to support a large part of a 
peripheral part of the wafer 8 inserted to the tubular part 14 
through the groove 17 by a cross section of the tubular part 14. 
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♦ NOTltES * 

iTPO and NCXPI are not responsible for any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor integrated circuit equipment characterized by to 
have the process which heat-treats using the vertical mold thermal treatment equipment which has the wafer 
boat constituted so that most peripheries of said semi-conductor wafer which prepared the slot for taking 
said semi-conductor wafer in and out of a body with a bore slightly smaller than the diameter of said semi- 
conductor wafer slightly more greatly [ an outer diameter ] than the diameter of a semi-conductor wafer, and 
was inserted in said body through said slot might be supported in the cross section of said body. 
[Claim 2] The manufacture approach of the semiconductor integrated circuit equipment according to claim 1 
characterized by heat treatment temperature being 1 100-1300 degrees C. 

[Claim 3] The vertical mold thermal treatment equipment characterized by having the wafer boat constituted 
so that most peripheries of said semi-conductor wafer which prepared the slot for taking said semi- 
conductor wafer in and out of a body with a bore slightly smaller than the diameter of said semi-conductor 
wafer slightly more greatly [ an outer diameter ] than the diameter of a semi-conductor wafer, and was 
inserted in said body through said slot might be supported in the cross section of said body. 
[Claim 4] The vertical mold thermal treatment equipment according to claim 3 characterized by a body 
consisting of integral construction of silicon carbide. 

[Claim 5] The vertical mold thermal treatment equipment according to claim 4 characterized by 5 - 30% of 
the weight of silicon sinking into silicon carbide. 

[Claim 6] The vertical mold thermal treatment equipment according to claim 3 characterized by establishing 
the passage field of the finger for wafer conveyance in a body. 

[Claim 7] The vertical mold thermal treatment equipment according to claim 3 characterized by establishing 
a gas passage slot in a body. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacturing technology of semiconductor integrated circuit equipment, 
especially this invention is applied to heat treatment of a semi-conductor wafer, and relates to an effective 
technique. 
[0002] 

[Description of the Prior Art] As a thermal treatment equipment used by the heat treatment processes 
(oxidation, diffusion, annealing, CVD, etc.) which are a part of semi-conductor production processes (wafer 
process), the vertical mold fumace and the horizontal-type fiimace are known. 
[0003] A vertical mold fumace is a method which puts in order the semi-conductor wafer placed 
horizontally in the vertical direction of longwise heat treatment tubing, and a horizontal-type fumace is a 
method which arranges in the longitudinal direction of oblong heat treatment tubing the semi-conductor 
wafer stood perpendicularly. Since the automation of wafer conveyance with little generating of particle in 
which the soak property is excellent compared with the horizontal-type fumace is equipped with an 
advantage, like easy floor occupancy area of a fumace can be made small, a vertical mold fumace is 
becoming the mainstream of a thermal treatment equipment. 

[0004] Conventionally, what connected the disk of a vertical pair by 3-4 **** is well-known as typical 
structure of the wafer boat of a vertical mold fumace. The slot which supports the periphery of a wafer is 
formed in each **** at equal intervals. **** is arranged at the semicircle side of a wafer periphery in order 
to secure insertion of a wafer and a cash drawer. 

[0005] However, since the wafer carried in the above wafer boats will be in the so-called cantilever 
condition which supported only the semicircle side with the fang furrow rod, the bending moment resulting 
from the self-weight of a wafer joins the remaining semicircle side which are not supported by ****. 
[0006] Therefore, if elevated-temperature heat treatment of 1 1 00 degrees C or more is performed in this 
condition, it will originate in the fall of the yield stress of the above-mentioned bending moment and the 
wafer itself, shearing stress will join a wafer, and a thermal stress rearrangement (crystal defect) will occur 
inside a wafer. Especially, with the diameter wafer of macrostomia 8 inches or more, in order that the 
bending moment may exceed a critical stress value easily with the self-weight, the fall of the dependability 
of the product by the thermal stress rearrangement and the manufacture yield poses a serious problem. 
[0007] JP,55-1 1 863 1 ,A is indicating the wafer boat structure constituted by two or more steps of level 
support plates which support most inferior surfaces of tongue of a wafer. 

[0008] JP,58-108735,A is indicating the wafer boat structure which connected perpendicularly two or more 
level quartz rings which support a wafer by the quartz coupling rod. 

[0009] JP,63-102225,A is indicating the wafer boat structure which constructed the quartz plate which 

established the crevice for wafer receipt in the top face between coupling rods. 

[0010] 

[Problem(s) to be Solved by the Invention] However, since the member which supports a wafer consists of 
quartzes and the relative location of the wafer and the finger for wafer conveyance where the member 
carried out heat deformation and was carried in the wafer boat will shift if elevated-temperature heat 
treatment exceeding 11 00 degrees C is performed, the wafer boat of the conventional vertical mold thermal 
treatment equipment has the problem that automatic conveyance of the wafer using a finger becomes 
difficult. 

[001 1] Moreover, since the path of wafer supporter material becomes large far rather than the path of a 
wafer, the conventional wafer boat structure designed so that most most [ the whole inferior surfaces of 
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tongue or ] could be supported has the problem that heat treatment tubing and the heater which hold a wafer 
boat will be enlarged. 

[0012] The purpose of this invention is to offer the wafer heat treatment technique in which generating of a 
thermal stress rearrangement can be reduced. 

[0013] Other purposes of this invention are to offer the technique in which heat deformation of the wafer 
boat at the time of elevated-temperature heat treatment exceeding 1 100 degrees C can be prevented. 
[0014] Other purposes of this invention are to offer the technique which can miniaturize a thermal treatment 
equipment. 

[0015] The other purposes and the new description will become clear from description and the 

accompanying drawing of this specification along [ said ] this invention. 

[0016] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0017] (1) It is the vertical mold thermal treatment equipment which has the wafer boat constituted so that 
the slot for taking a wafer in and out of a body with a bore slightly smaller than the diameter of a wafer 
slightly more greatly [ an outer diameter ] than the diameter of a wafer might be prepared and most 
peripheries of a wafer might be supported in the cross section of a body. 

[0018] (2) It is the vertical mold thermal treatment equipment with which the body of the above-mentioned 

wafer boat consists of integral construction of SiC. 

[0019] 

[Function] Since the load of a wafer is distributed by the greater part of the periphery by supporting most 
peripheries of a wafer by the body according to the above-mentioned means, the big bending moment does 
not join the specific field within a wafer side. Thereby, when performing elevated-temperature heat 
treatment of 1 1 00 degrees C or more, generating of the thermal stress rearrangement resulting from the 
bending moment can be controlled certainly. 

[0020] Since the outer diameter of the body which supports a wafer is only more slightly [ than the outer 
diameter of a wafer ] large according to the above-mentioned means, a wafer boat can be miniaturized. 
Moreover, heat treatment tubing which holds a wafer boat, the heater of the outside, etc. can be 
miniaturized. 

[0021] According to the above-mentioned means, by having constituted the body from SiC which has the 
high heat deflection temperature of 1400 degrees C or more, when elevated-temperature heat treatment of 
about 11 00- 1300 degrees C is performed, a body does not carry out heat deformation. Since the relative 
location of the finger for wafer conveyance and a slot does not shift in case this takes out the wafer which 
heat treatment completed from a wafer boat, conveyance of a wafer is automatable. 
[0022] 

[Example] Drawing 3 is the general drawing of the vertical mold thermal treatment equipment 1 which is 
one example of this invention. First elevator 3a which moves a wafer boat 2 up and down, and second 
elevator 3b which moves up and down the transfer 4 which is a wafer automatic conveyance means counter, 
and is installed in the side attachment wall of this vertical mold thermal treatment equipment 1 . Between 
two elevators 3 a and 3b, the wafer cassette 9 which held two or more wafers 8 horizontally is installed. 
[0023] The above-mentioned wafer boat 2 is being fixed on the elevator flange 6, after having been 
supported by the boat cradle 5. On the other hand, transfer 4 has horizontally movable composition and two 
or more pivotable fingers 7 are attached in the upper part in the horizontal plane. The device which carries 
out vacuum adsorption of the wafer 8 is prepared in this finger 7. The structure of a wafer boat 2 and the 
automatic conveyance approach of a wafer 8 are later explained to a detail. 

[0024] The heat treatment tubing 10 of the shape of a cylinder in which the pars basilaris ossis occipitalis 
carried out opening is installed above the wafer boat 2. This heat treatment tubing 10 consists of quartz 
glass, and the heater 1 1 by the resistance heating method or the high-frequency-heating method is installed 
in that perimeter. The wafer boat 2 which carried the wafer 8 is held in the interior of the heat treatment 
tubing 10 by the rise of elevator 3a. 

[0025] Drawing 4 is the perspective view fracturing and showing some heat treatment tubing 10 which held 
the above-mentioned wafer boat 2. 

[0026] The gas installation tubing 1 2 which has puncturing in the upper limit section, and the gas exhaust 
pipe 13 which has puncturing in the lower limit section are respectively connected to the outer wall of the 
heat treatment tubing 10. The gas introduced into the interior of the heat treatment tubing 10 through the gas 
installation tubing 12 flows the inside of tubing caudad from the upper part, and is discharged outside 
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through the gas exhaust pipe 13. In addition, although illustration is not carried out, a thermometer like a 
thermocouple is installed near the circximference of the heat treatment tubing 10. 

[0027] Next, the structure of the above-mentioned wafer boat 2 is explained using drawing 1 and drawing 2 . 
The perspective view of the wafer boat 2 in the condition that drawing 1 carried the wafer 8, and drawing 2 
are the sectional views in the II-II line of drawing 1 , 

[0028] A wafer boat 2 consists of a disc-like superior lamella 15 joined to a body 14 and its vertical edge, 
and an inferior lamella 16. The body 14, the superior lamella 15, and the inferior lamella 16 consist of heat- 
resistant high silicon carbide (SiC) rather than the quartz. The heat deflection temperature of SiC is 1400 
degrees C or more. 

[0029] Many slots 1 7 for taking a wafer 8 in and out are formed in the body 14 at equal intervals. Each slot 
1 7 is formed only in the inner circumference side of a body 14 by another semicircle side to being formed in 
the semicircle side which takes a wafer 8 in and out, so that a body 14 may be cut. 

[0030] The outer diameter of a body 14 is slightly large, and its bore is more slightly [ than the diameter of a 
wafer 8 ] smaller than the diameter of a wafer 8. Therefore, a wafer 8 is carried in a wafer boat 2, after only 
the periphery has been supported by the cross section of a body 14. In addition, in order to make the loading 
condition of a wafer 8 legible, only one wafer 8 is illustrated in drawing 1 R> 1 and drawing 2 . 
[003 1] The finger passage field 1 8 of constant width is formed in the semicircle side which takes the wafer 8 
of a body 14 in and out along the vertical direction. Since the tip of the finger 7 attached in said transfer 4 is 
inserted into a body 14 through this finger passage field 18 when taking a wafer 8 in and out, as shown in 
drawing 2 , width of face (w) of the finger passage field 18 has been slightly made larger than the width of 
face of a finger 7. 

[0032] The gas passage slot 19 on the constant width is formed in another semicircle side of a body 14 along 
the vertical direction. This gas passage slot 19 is formed if needed, in order to make into homogeneity flow 
of the gas introduced through the gas installation tubing 12 of said heat treatment tubing 10. 
[0033] Next, the manufacture approach of a wafer boat 2 which consists of the above SiC using drawing 5 - 
drawing 7 is explained briefly. ITie dimension of each part material shown below is the example of a 
dimension of the wafer boat for 8 inch wafer loading. 

[0034] First, the body 14 as sintered the powder of SiC and shown in drawing 5 , a superior lamella 15, and 
an inferior lamella 16 are manufactured, respectively. A body 14 is 850mm in outer-diameter 210nmiphi, 
bore 190-196mmphi, and die length. 5nim in outer-diameter 220mmphi and thickness and the inferior 
lamella 16 of a superior lamella 15 are 7mm in outer-diameter 220mmphi and thickness. 
[0035] The above-mentioned SiC powder is 2 **** SiC powder which is indicated by JP,51-85374,A, i.e., 
the powder which mixed the SiC powder 50 weight section with a particle size of 8 micrometers or less and 
the SiC powder 50 weight section with a mean particle diameter of 30-170 micrometers, the hole with which 
it is easy for silicon (Si) to sink in by mixing and sintering the SiC powder with which such particle size 
differs — the sintered compact which has a degree and a hole property can be manufactured. 
[0036] Then, as shown in drawing 6 , after hollowing and processing a body 14 and forming the gas passage 
opening 19 the finger passage field 18 and if needed, as shown in drawing 7 , a superior lamella 15 and an 
inferior lamella 16 are joined to the both ends of a body 14. In order to join a superior lamella 1 5 and an 
inferior lamella 16, what added the solvent to the above-mentioned 2 **** SiC powder, and was made into 
the shape of a paste is applied to a joint, and where temporary attachment of a superior lamella 15 and the 
inferior lamella 16 is carried out at a body 14, 1500-1700-degree C sintering is performed. 
[0037] Then, Si is infiltrated into a body 14, a superior lamella 15, and an inferior lamella 16 about 5 to 30% 
of the weight. Since processing reinforcement of SiC is small, if it remains as it is, micro processing is 
difficult, but since processing reinforcement will become large if Si is infiltrated, micro processing, such as 
a slot 18, becomes easy. It performs sinking [ of Si ] in by making Si contact in about 2150-degree C 
reducing atmosphere as indicated by said JP,51-85374,A. 

[0038] The wafer boat 2 shown in said drawing 1 and drawing 2 is completed by coating it with the SiC film 
of about 30-150 micrometers of thickness using a CVD method on the front face of a body 14, a superior 
lamella 15, and an inferior lamella 16, after carrying out micro processing of the body 14 to the last and 
forming in it 125-135 slots 17 width of face and whose pitches are 3. 5-7. 0mm, respectively. 
[0039] Since high impurity concentration is far lower than a SiC sintered compact, the SiC film formed with 
the CVD method can lessen contamination of the wafer 8 in contact with a wafer boat 2 by the above- 
mentioned coating. 

[0040] Next, how to carry out automatic insertion of the wafer 8 is explained to the above-mentioned wafer 
boat 2 using drawing 8 and drawing 9 . 
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[0041] As shown in drawing 8 , the wafer 8 given to heat treatment is carried in to the vertical mold thermal 
treatment equipment 1 in the condition of having held in the wafer cassette 9, and is installed among the 
elevators 3a and 3b of a pair. The wafer 8 for 1 manufacture lot (for example, 100 sheets) and several 
monitor wafers are held in the wafer cassette 9. 

[0042] First, after driving elevator 3b and doubling the height of transfer 4 with the height of the wafer 
cassette 9, a finger 7 is rotated and the transverse plane of the wafer cassette 9 is made to carry out true 
character. Then, horizontal migration of the transfer 4 is carried out, and a finger 7 is inserted into the wafer 
cassette 9, and it positions under the wafer 8 taken out first. 

[0043] Next, by tiie drive of elevator 3b, a finger 7 is raised to the inferior surface of tongue of a wafer 8, 
and vacuum adsorption of the wafer 8 is carried out. Then, after raising a finger 7 slightly again, horizontal 
migration of the transfer 4 is carried out, and drawing and transfer 4 are moved for a wafer 8 fi-om the wafer 
cassette 9 to criteria height. The criteria height of transfer 4 is height the height of the wafer 8 by which the 
finger 7 was adsorbed, and whose height (criteria height of the = wafer boat 2) of the slot 17 which inserts a 
wafer 8 in the beginning of a wafer boat 2 correspond. 

[0044] The amount of updrifls of the finger 7 at tiie time of carrying out vacuum adsorption, the criteria 
height of transfer 4, etc. carry out teaching of the height of the transfer 4 according to the height of the wafer 
cassette 9, the rotation to which the transverse plane of the wafer cassette 9 is made to carry out the true 
character of the finger 7, the amount of horizontal migration of transfer 4, and the wafer 8 to the control 
section (not shown) of equipment beforehand. 

[0045] Next, after doubling the pitch of a finger 7 with the pitch of the slot 17 of a wafer boat 2, rotate a 
finger 7, and make the transverse plane of a wafer boat 2 carry out true character, then the horizontal 
migration of the transfer 4 is made to carry out in the direction of a wafer boat 2, and a finger 7 is inserted in 
a wafer boat 2. As shown in drawing 9 , a finger 7 is inserted in a wafer boat 2 through the finger passage 
field 1 8, and is inserted in the wafer 8 fang furrow 1 7 by which coincidence was adsorbed on the finger 7 at 
this time. 

[0046] Next, after stopping vacuum adsorption of a finger 7, elevator 3b is driven and a finger 7 is dropped. 
As shown in drawing 9 , a finger 7 moves caudad through the finger passage field 1 8 in the inside of a body 
15. 

[0047] Teaching of the criteria height of transfer 4, the rotation to which the transverse plane of a wafer boat 
2 is made to carry out the true character of the finger 7, the amount of horizontal migration of transfer 4, the 
downward movement magnitude of the finger 7 after stopping vacuum adsorption, etc. is beforehand carried 
out to the control section of equipment. 

[0048] By repeating the above actuation, automatic insertion of all the wafers 8 held in the wafer cassette 9 
is carried out at a wafer boat 2. In addition, in this repeat actuation, by determining the criteria height of a 
wafer boat 2, and the pitch of a slot 17, the control section of equipment calculates automatically the 
insertion height of the wafer 8 which changes for every actuation, and determines it. 
[0049] The above-mentioned wafer boat 2 which carried the wafer 8 is held in the interior of the heat 
treatment tubing 10 by the rise of elevator 3a. then, heat treatment of a wafer 8 is performed by setting the 
interior of the heat treatment tubing 10 as predetermined time amount and predetermined temperature in the 
temperature control which a heater 1 1 boils and is depended. 

[0050] Completion of heat treatment of a wafer 8 returns the wafer boat 2 which carried the wafer 8 to the 
original criteria height by descent of elevator 3a. Automatic hold is carried out by actuation contrary to the 
actuation mentioned above at the original wafer cassette 9, and the wafer [ finishing / processing ] 8 carried 
in the wafer boat 2 is conveyed by degree process by it. 

[0051] Next, the example of heat treatment of the wafer 8 using the vertical mold thermal treatment 
equipment 1 of this example is explained using drawing 10 - drawing 13 . this heat treatment — the well of 
Complementary MISFET (CMOSFET) - it is diffiision. 

[0052] First, n which has the resistance of 10 [omega/cm] extent as shown in the drawing 10 Fig. - After 
oxidizing thermally the wafer 8 which consists of a form silicon single crystal and forming the oxidation 
silicon film 20 of about 20nm of thickness in the front face [(100) a field], the silicon nitride film 21 of 
about 50nm of thickness is deposited on the upper part of the oxidation silicon film 20 using a CVD method. 

[0053] Then, after removing a silicon nitride film 21 by etching which carried out the volume of the 
photoresist film 22 which punctured the p charmel MISFET formation field in the upper part of a silicon 
nitride film 21, and made this the mask, the ion implantation of the Lynn (P) ion is carried out to the front 
face of the wafer 8 of a p channel MISFET formation field with the energy of 125keV(s), and the dose of 
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3.0xlOr3-/cm2. 

[0054] Next, after removing the photoresist film 22 by ashing, a wafer 8 is oxidized thermally and the 
oxidation silicon film 23 of about 120nm of thickness is formed in the firont face. Since said silicon nitride 
film 21 serves as a mask of oxidation, the oxidation silicon film 23 is formed only in wafer 8 fi-ont face of 
the field which poured in phosphorus ion. 

[0055] Then, after removing the oxidization silicon film of about 5nm of thickness formed in the fi-ont face 
of a silicon nitride film 23 by etching by the rare fluoric acid water solution, this silicon nitride film 21 is 
removed by etching by the heat phosphoric acid ( drawing 1 1 ). 

[0056] Next, BF2 The ion implantation of the ion is carried out with the energy of 40keV(s), and the dose of 
3.0x101 3-/cm2. Since said oxidation silicon film 23 serves as a mask of an ion implantation, he is BF2. Ion 
is injected only into wafer 8 front face of the field where the ion implantation of Lynn is not carried out 
( drawing 12 ). 

[0057] Next, a part for the 1 manufacture lot of a wafer 8 which performed such processing is held in the 
wafer cassette 9, and automatic insertion is carried out at a wafer boat 2 by actuation conveyed and 
mentioned above in the vertical mold thermal treatment equipment 1 of this example. The above-mentioned 
wafer boat 2 which carried the wafer 8 is held in the interior of the heat treatment tubing 10 by the rise of 
elevator 3 a. The climbing speed of elevator 3 a is about lOcm/minute. 

[0058] Next, a heater 1 1 is operated and the interior of the heat treatment tubing 10 is heated at a rate of 
about 8 degrees C/minute. Moreover, the nitrogen gas which contains the oxygen of a minute amount in this 
and coincidence is supplied to the interior of the heat treatment tubing 1 0 through the gas installation tubing 
12. And the phosphorus ion and BF2 who poured into said wafer'8 on 1200 degrees C and the conditions of 
6 hours Enlargement diffusion of ion is performed and n wells 24 and p wells 25 are formed ( drawing 13 ). 
Both the depth of n wells 24 and p wells 25 is about 4 micrometers, and both surface high impurity 
concentration is about three 5.0x1 01 7-/cm. 

[0059] Next, temperature fall control of the heater 1 1 is carried out, and the internal temperature of the heat 
treatment tubing 10 is lowered at a rate of about 3 degrees C/minute. Then, a wafer boat 2 retums to the 
original criteria height by descent of elevator 3a. The lowering speed of elevator 3a is about lOcm/minute. 
Automatic hold is carried out at the wafer cassette 9, and the wafer [ finishing / processing ] 8 is conveyed 
by degree process. 

[0060] Thus, since the wafer boat 2 of this example has the structure where most peripheries of the wafer 8 
inserted in the slot 17 are supported by the body 14, the load of a wafer 8 is distributed by the greater part of 
the periphery, and the big bending moment does not join the specific field within a field. Thereby, when 
performing elevated-temperature heat treatment of 1 100 degrees C or more, generating of the thermal stress 
rearrangement resulting from the bending moment can be controlled certainly. 

[0061] Moreover, since it consists of SiC(s) which have the high heat deflection temperature of 1400 
degrees C or more, when elevated-temperature heat treatment of about 1 100-1300 degrees C is performed, a 
body 14 does not carry out heat deformation of the wafer boat 2 of this example. Since the relative location 
of a finger 7 and a slot 1 7 does not shift in case this takes out the wafer 8 which heat treatment completed 
from a wafer boat 2, automation of conveyance of a wafer 8 is realizable. 

[0062] moreover — since the wafer boat 2 of this example has structure which supports a wafer 8 in the cross 
section of a body 14 — the outer diameter ~ the outer diameter of a wafer 8 ~ small — being large . Thereby, 
since a wafer boat 2 becomes small, the heat treatment tubing 10 which holds a wafer boat 2, the heater 1 1 
of the outside, etc. can be miniaturized. 

[0063] As mentioned above, although invention made by this invention person was concretely explained 
based on the example, it cannot be overemphasized that it can change variously in the range which this 
invention is not limited to said example and does not deviate from the summary. 

[0064] Although the vertical mold thermal treatment equipment of said example has the structure of taking a 
wafer boat in and out of the pars basilaris ossis occipitalis of heat treatment tubing, this invention is 
applicable also to the vertical mold thermal treatment equipment of the structure of taking a wafer boat in 
and out of the upper part of heat treatment tubing, 

[0065] Making some wafers incline in the range in which the bending moment which does not necessarily 
need to support horizontally correctly and originates in the self-weight of a wafer does not exceed a critical 
stress value at the time of elevated-temperature heat treatment although the wafer boat of said example 
supports a wafer horizontally does not interfere. 

[0066] said example ~ as the example of heat treatment — a well ~ although diffusion was explained, it 
limits to this — not having — various kinds of heat treatments — it is widely applicable to elevated- 
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temperature heat treatments (for example, LOCOS formation of the field insulator layer by law etc.) of 11 00 
degrees C or more especially. 

[0067] Although said example explained the case where the vertical mold thermal treatment equipment of 
this invention was applied to dispersion equipment, it is not limited to this and can apply to various kinds of 
thermal treatment equipments, such as an oxidation system, a CVD system, and an annealer. 
[0068] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0069] (1) Since according to the vertical mold thermal treatment equipment of this invention generating of 
the thermal stress rearrangement resulting from the bending moment can be certainly controlled when heat- 
treating a wafer at an elevated temperature 11 00 degrees C or more, the dependability and the manufacture 
yield of semiconductor integrated circuit equipment can be raised. 

[0070] (2) According to the vertical mold thermal treatment equipment of this invention, since a wafer boat 
can be miniaturized, heat treatment tubing which holds a wafer boat, the heater of the outside, etc. can be 
miniaturized. 

[0071] (3) Since according to the vertical mold thermal treatment equipment of this invention the relative 
location of the wafer carried in the wafer boat and the finger for wafer conveyance does not shift when heat- 
treating a wafer at an about 1 100-1300-degree C elevated temperature, conveyance of a wafer is 
automatable. 
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*' NOTICES * 

JPO and NCZPI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 13] 
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